Azelnidipine suppresses the progression of aortic aneurysm in wild mice model through anti-inflammatory effects.
Although systemic hypertension is closely associated with aortic aneurysm (AA) formation, there are many patients with AA without hypertension. In these patients, an inflammation-mediated progression of aneurysmal disease is likely responsible for AA growth and eventual rupture. Unfortunately, there remains no reproducible and durable small animal model of aortic aneurysmal disease, the development of which would enable the investigation of the pathophysiology of this vexing condition. The first aim was to establish a useful wild-type mouse model of AA with low mortality. The second aim was to use this model to assess the protective effect of azelnidipine, a new calcium channel blocker, against the progression of the AA independent of its antihypertensive effect. Angiotensin II and β-aminopropionitrile (a lysyl oxidase inhibitor) were administrated subcutaneously in 7-week-old C57BL/6J mice using an osmotic minipump for 4 weeks to generate a wild-type mouse model of AA. Concurrently, azelnidipine (a calcium channel blocker) or a placebo was administrated orally for 4 weeks. Mice were humanely killed and assessed at the end of the 4 weeks of pharmacologic manipulation. The combined infusion of angiotensin II and β-aminopropionitrile induced degenerative aneurysm of the thoracic and/or abdominal aorta (11/12; 92%). The majority of aneurysms were located in the distal aortic arch and suprarenal abdominal aorta. Although there was no difference in systolic blood pressure between the control and azelnidipine-treated groups, azelnidipine significantly reduced the incidence of AA (2/11; 18%). Azelnidipine treatment reduced the pathologic findings normally associated with aneurysm formation within the aortic wall. Azelnidipine also reduced the number of macrophage antigen-3 (MAC-3)-positive cells in the periaortic adipose tissue and reduced the gene expression levels of tumor necrosis factor-alpha and matrix metalloproteinase-2 and -9 within the aortic wall. This study demonstrates that combined treatment with angiotensin II and β-aminopropionitrile induces degenerative AAs in wild-type mice, and azelnidipine prevents aneurysm progression via its anti-inflammatory effect.